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METHOD AND APPARATUS^ f^^ST"*^ 
BROWSING AMONG MULTIPLE SY&lfcMfc 



RAricr.ROW " nF the Invention 

1. ; t^iftld of the Invention 

The present invention relates to the field of telecommunications and, in particular, to a 
method and apparatus for synchronizing information browsing in a network environment. 



2. Rar.kground Information 

As computer technology has advanced the use of networks has continually increased. 
A network refers to a system which can couple together two or more computer systems such 
that me computer systems can communicate with one another. One current network which 
has recently gained widespread popuiarity is the Internet which is a global network allowing 
individuals throughout the world to communicate with one another. 

Communication over the Internet is typically between two computer systems referred 
„ as a client system and a host system. The host system (also referred to as a web server) is . 
the content provider. In other words, content (also referred to as information or data) is 
provided by the host system to the client system. Host systems often store a large amount of 
conten, with the specific content to be provided to a parucutar client system being dependent 
on the request(s) of the client system. 

One currently popular use of the Internet is to provide corporate information or 
content delivery to individual user, Various companies connect host systems to the Internet 
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and make information-regarding the company^such- as its .products. an services, available; 
to anyone using a client system. Given that many individuals are already accessing host 
systems to obtain more information about company products and services, it would be 
beneficial to provide a way to enhance an individual's ability to purchase and/or inquire about 
products and/or information he or she discovers on the host system. For example, it would be 
useful to provide a way for a sales agent of a corporation using one computer system to 
actively assist in the browsing and/or purchasing of products by an individual using a client 
system to access the corporation's host system. 

As will be described in more detail below, the present invention provides a method 
and apparatus for synchronizing network browsing among multiple systems which achieves 
these and other desired results which will be apparent to those skilled in the art from the 
description that follows. 

Summary of the Invention 

A method and apparatus for synchronizing information browsing among multiple 
systems is described herein. In accordance with the present invention, a bridgeport system 
receives identifiers for data requests received in a first hardware system and automatically 
transmits the identifier of the requested data to one or more additional hardware systems. 
Each of these one or more additional hardware systems then retrieves the identified data, 
thereby keeping the data being provided in these hardware systems in synchronization. 

According to one embodiment; the present invention -also facilitates a voice telephone 
connection to be established between the first hardware system and a telephone set associated 
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with [a' synchronization partner ^^sy^^^^^^^ 
additfonal hardware systems are still enabled to receive requested data synchronously. 

Rriff Description of t mf Drawings 

The present invention will be described by way of exemplary embodiments, but not 
Unions, illustrated in the accompanying drawings in which like references denote similar 

elements, and in which: 

Figure 1 isablock diagram ofanetwork environment illustrating synchronized 
information browsing between multiple systems according to one embodiment of the present 

invention; 

Figure 2 is a flowchart illustrating the steps for requesting data from a network server 
according to one embodiment of the present invention; 

Figure 3 is a flowchart illustrating the steps followed by a synchronization participant 
in receiving data in a synchronized manner according to one embodiment of the present 
invention; 

Figure 4 is a block diagram illustrating an exemplary communication system such as 
may be used with one embodiment of the present invention; 

Figure 5 is a flowchart illustrating the steps followed in establishing synchronized 
browsing according to one embodiment of the present invention; 

Figure 6'is a block diagram illustrating the hardware elements of an exemplary 
computer server according to one embodiment of the present invention; and 
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Figure 7 is-a" block diagram illustrating r the software efements of air exemplary 



computer server according to one embodiment of the present invention.. 



Detailed Description 




In the following description, for purposes of explanation, specific numbers, materials 
and configurations are set forth in order to provide a thorough understanding of the present 
invention. However, it will be apparent to one skilled in the art that the present invention 
may be practiced without the specific details. In other instances, well known features are 
omitted or simplified in order not to obscure the present invention. Furthermore, for ease of 
understanding, certain method steps are delineated as separate steps, however, these 
separately delineated steps should not be construed as necessarily order dependent in their 
performance. 

Some portions of the detailed descriptions which follow are presented in terms of 
algorithms and symbolic representations of operations on data bits within a computer 
memory. These algorithmic descriptions and representations are the means used by those 
skilled in the data processing arts to most effectively convey the substance of their work to 
others skilled in the art. An algorithm is here, and generally, conceived to be a self-consistent 
sequence of steps leading to a desired result. The steps are those requiring physical 
manipulations of physical quantities. Usually, though not necessarily, these quantities take 
the form of electrical or magnetic signals capable of being stored; transferred, combined, 
compared, and otherwise manipulated. It has proven convenient at times, principally for 
reasons of common usage, to refer to these signals as bits, values, elements, symbols, 
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characters, terms, numbers, or the like. It should be borne in mind, however, that all of these 
and similar terms are to be associated with the appropriate physical quantities and are merely 
convenient labels applied to these quantities. Unless specifically stated otherwise as apparent 
from the following discussions, it is appreciated that throughout the present invention, 
anions' uti&g terms such as ^processihr or -computing" or "caJculating" or 
"determining" or "displaying" or the like, refer to the action and processes of a computer 
system, or similar electronic computing device, that manipulates and transforms data 
represented as physical (electronic) quantities within the computer system's registers and 
memories into other data similarly represented as physical quantities within the computer 
system memories or registers or other such information storage, transmission or display 
devices. 

Figure 1 is a block diagram of a network environment illustrating synchronized 
information browsing between multiple systems according to one embodiment of the present 
invention. Network environment 100 includes client systems 102and 104.anetwork 150, 
network servers 108 and 109, and a bridgeport 103, coupled together as shown. 

Client systems 102 and 104 aided by bridgeport 103 of the present invention are 
engaged in synchronized browsing of the information available from network servers 108 and 
109. Logical connections for exchanging information identifiers are established between 
each of client systems 102 and 104 and bridgeport 103 using communications links 105, 106, 
107, and network 150. These logical connections allow an information identifier to be passed 
from one ofthe systems to the other via bridgeport 103 whenever the "current" information 
identifier changes on one ofthe systems. In the illustrated embodiment, whenever client 
system 102 initiates access for a new page of information from one ofthe servers 108 or 109, 
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clientsystem 102 also sends theidentifier-of the new. page to the bridgeport 103,;which in..- . m 
turn forwards the identifier to client system 104. Client system 104 in ton accesses the new 
page as well, thereby keeping the client systems synchronized. Similarly, identifiers for new 
pages of information accessed by client system 104 are forwarded to client system 102, 
^resulting in;client;syst^ y/ith client system 104.;., . ^ . 

Network 150 can be any of a wide variety of conventional networks, including the 
Internet or an Intranet. In one embodiment, network 150 supports the Hypertext 
Transmission Protocol (HTTP) and communicates with client systems 102 and 104, network 
servers 108 and 109, and bridgeport 103 using HTTP connections. 

Network servers 108 and 109 store the content being provided to hardware systems 
such as client systems 102 and 104. In one embodiment, this content is one or more 
Hypertext Markup Language (HTML)-compatible web pages which can be browsed as part 
of the world wide web, and the information identifiers are uniform resource locators (URLs). 

Client systems 102 and 104 are intended to represent a broad range of hardware 
systems which can be coupled to network 150. In the illustrated embodiment, client systems 
102 and 104 execute web browser software complemented with URL monitoring functions. 
The web browser software allows the user of client systems 102 and 104 to retrieve and view 
the content stored at network servers 108 and 109. The URL monitoring functions ensure 
that the web browser software stays in synchronization with each other. 

Bridgeport 103 facilitates information identifier exchanges between client system 102 
and client system 104 so that systems 102 and 104 are synchronized to provide the same 
content. In one embodiment bridgeport 103 maintains a database of current synchronized 
systems. 
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It is to be appreciated that additional components can be adderi.to network . ; ^ 
environment 1 00, components can be removed from network environment 100, and 
components of network environment 100 can be combined. By way of example, network 
environment 100 may include multiple additional client systems or bridgeports coupled to 
network 150, or only a single network server, of bridgeport 103 could be combined with 
either a network server or a client system. 

Figure 2 is a flowchart illustrating the steps for requesting data from a network server 
according to one embodiment of the present invention. The browser at the client system 
receives a new information identifier from the user, step 205. In the illustrated embodiment, 
this new information identifier is a new URL identifying a new web page. It is to be 
appreciated that this new information identifier can be input by a user in any of a wide variety 
of manners, such as direct input (e.g., typing) or selection of a link on a page being viewed by 

the user (e.g., a hypertext link). 

Upon receipt of the information identifier, the browser requests the new page from the 
identified web server, placing the URL onto network 1 50, step 210. In due course, the 
browser receives the requested page in a conventional manner. Simultaneously, the URL 
monitoring function, detecting the new URL in the browser, forwards the URL of the 
requested page to the bridgeport, which in turn forwards the URL to the other 
synchronization participants connected to the same bridgeport, step 215. Thus, whenever the 
user of the client system requests content from a different page, the URL of that different 
page is forwarded to the other synchronization participants, thereby allowing each of them to 
retrieve the page from the web server and synchronizing all participants to the same page. In 
one embodiment, the browser was launched by the URL monitoring function. Additionally, 
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. itis to be.appreciate-that ^bec^i^e eachsynchronizauon participfint.is responsible for- . . ,>, r ^. • 
retrieving the page from the web server, the page will not be displayed at exactly the same 
time to all synchronization participants. However, it will be displayed at approximately the 
same time. 

j vltshquld be noted.that a.race bridgeport.by multiple, 

synchronization participants sending URLs to the bridgeport at approximately the same time. 
The bridgeport forwards URLs received from synchronization participants to the other 
synchronization participants in the order that the URLs are received. Thus, the race condition 
is resolved by the last URL received at the bridgeport indicating the content to which the 
synchronization participants will be synchronized. 

It should also be noted that different systems may cache content from web servers 
differently. This caching may be done, for example, either locally by the hardware system 
itself or externally by a proxy. Thus, situations may arise where the hardware system 
retrieves the content from the cache rather than by. actually accessing the web server again to 
retrieve the content. 

It should also be noted that the bridgeport can support multiple concurrent 
synchronization sessions with different participants in each session. In one implementation, 
the bridgeport maintains a record of each participant in each synchronization session it is 
handling. Additionally, the bridgeport also maintains a record of which URLs, if any, are 
waiting to be forwarded to which participants at any given moment. 

Figure 3- is a flowchart illustrating the steps followed by a synchronization participant 
in receiving data in a synchronized manner according to one embodiment of the present 
invention. The monitor function of a synchronization participant receives an information 
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identifier from the bridgeport, step-305. In the illustrated embodiment,- this identifier is a. new 
URL provided to the bridgeport by a synchronization partner in step 215 of Figure 2. The 
monitor function "stuffs" the received URL into the browser of the synchronization 
participant, step 310. The "stuffing" of the URL into the browser is treated by the browser as 
any omer input of a page request by a user. Thus,the browser. requests the identified page > 
from the identified web server, placing the "stuffed" URL onto network 150, step 315. In due 
course, the synchronization participant receives the requested page from the web server, 
keeping the synchronization participant in synchronization with its partners. 

In the discussions above, reference is made to the identifier of a requested page being 
an URL. However, it is to be appreciated that other identifiers can be used within the spirit 
and scope of the present invention. In any case, those skilled in the art will appreciate that the 
above described exchanges of information identifiers imposes a significantly smaller burden 
on the participants and the bridge as compared to transferring the object data from one 
participant to another participant. Thus, the present invention achieves synchronization in a 
much more efficient manner, which makes it possible for the bridgeport to synchronize a 

large number participants. 

Referring now to Figure 4, a block diagram is presented illustrating an exemplary . 
communication system 400 incorporating the teachings of the present invention for 
synchronizing information browsing among two systems in conjunction with placing a voice 
• call from one of the systems to a telephone handset associated with the other system. While 

the present invention will be described in the context of this exemplary communication 

system, based on the descriptions to follow, those skilled in the art will appreciate that the 
present invention is not limited to this embodiment, and may be also practiced with an 
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Intranet (in lieu of the Intemet).*:ln one implementation.-client system, 402. web server 428, 
client system 416, and bridgeport 465 of Figure 4 are client system 102, network server 109, 
client system 104, and bridgeport 103 of Figure 1, respectively. Handset 442 is associated 
with client system 416. 

. * For the illustrated embodiment, client system incorporated with the teachings of . 
the present invention, while in data communication with a web server, e.g. web server 428, 
through PSTN 440 and Internet 450, is presented with a Push-To-Talk™ option by the web 
server 428. Push-To-Talk is a trademark of eFusion™, Inc. of Beaverton, Oregon. When 
client system 402 selects the Push-To-Talk™ option, bridgeport 462 of the present invention 
automatically determines the PSTN extension of telephone handset 442 as the appropriate 
destination PSTN extension, as well as an appropriate one of the community of bridgeports 
462 and 465 to place the voice call to the PSTN extension and facilitate the voice call 
between the user of client system 402 and the user of telephone handset 442. The Push-To- 
Talk™ option is pre-associated with bridgeport 462 by web server 428. and the determination 
of the destination PSTN extension by bridgeport 462 is made in accordance with one or more 
attributes of web server 428, such as the identity of web server 428 ? and optionally, one or 
more attributes of client system 402, such as the zip code of the area in which client system 
402 is located 

Client system 402, web servers 420 and 428, bridgeports 462 and 465, and handset 
442 are communicatively coupled to each other by way of PSTN 440 and Internet 450 as 
shown. More specifically, client system 402 is coupled to Internet 450 by way of an Internet 
service provider (ISP) 412. Client system 402 is coupled to ISP 412 through PSTN extension 
404, communication line 406 and PSTN 440. In other words, for the illustrated embodiment, 
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client system 402 includes a modulation/demodulation (MODEM) device (not shovm) . - r 
coupled td PSTN extension 404. However, a client computer may be coupled to ISP 412 
through a network connection using a network interface instead, such as client computer 408 
using network connection 410. Alternatively, a client computer may also be directly coupled 
tolntein* 450 siicn * ^computer 416 using direct connection 418. - , , ..." 

Web servers 420 and 428 are coupled to Internet 450 through connections 422 and 
430. Although not illustrated, web servers 420 and 428 may also be coupled to PSTN 440. 
Similarly, bridgeports 462 and 465 of the present invention are coupled to Internet 450 
through connect.ons 464 and 467. Bridgeports 462 and 465 are also coupled to PSTN 440 
through communication lines 463 and 466 respectively. Handset 442 is coupled to PSTN 440 
through PSTN extension 443 and communication line 444. 

Communication lines 406, 415 and 444 may simply be plain old telephone service 
(POTS) communication lines, although other types of communication lines may be used. For 
examples, in the case of communication line 406. it may be an integrated service digital 
network (ISDN) line, whereas in the case of communication line 415, it may be a Tl (1.533 
Mbps) or an El (2.0488 Mbps) trunk line. In the case of communication line 444. it may be a 

wireless cellular connection. 

PSTN 440 includes a number of Service Switching Points (SSP), Signal Transfer 
Points (STP), and Service Control Points (SCP) coupled to each other (not shown). PSTN 
extension 404 through communication line 406 is coupled to a "local" SSP, which in turn is 
coupled to a number of other "local" PSTN extensions, including e.g. PSTN extension 413 if 
ISP 412 is a "local" ISP served by the same SSP. In addition, the "local" SSP is also coupled 
to an associated STP, which in turn is coupled to other "remote" SSP, Each of the "remote" 
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SSPs is coupled to a number of "remote" PSTHextehsions* including e.g. extension 443, if- 
handset 442 is a "remote" handset served by a "remote'' SSP. As is well known in the art, 
Internet 450 includes a number of networks interconnected by routers, interconnecting the 
various client computers, web servers and bridgeports together. It is to be appreciated that 
Internet 450 may be}aprivate Intranet instead^ i :* r r ->y* 1 ; : \ 

Except for the incorporated teachings of the present invention for synchronizing 
information browsing among multiple systems, client system 402 is intended to represent a 
broad category of computer systems known in the art. An example of such a computer 
system is a desktop computer system equipped with a high performance microprocessor, such 
as the Pentium® processor manufactured by Intel Corporation of Santa Clara, CA or the 
Alpha® processor manufactured by Digital Equipment Corporation of Manard, MA; a 
communication interface for sending and receiving various data packets (including audio data 
packets) in accordance with certain standard communication protocol, such as a V.42bis 
compliant modem or an Ethernet adapter card; a windows-based operating system including 
internetworking communication services providing support for Transmission Control 
Protocol/Internet Protocol (TCP/IP) (and other Internet Communication Suite protocols) and 
socket services, such as Windows™ 95 developed by Microsoft Corporation of Redmond, 
WA; and a web communications tool such as Navigator™, developed by Netscape 
Communications of Mountain View, CA. 

In the illustrated embodiment, client system 402 is also equipped with a number of 
audio input and butput peripherals/interfabes for inputting, digitizing and compressing 
outbound audio, and for decompressing and rendering inbound audio, and an Internet 
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telephony application, such as IPhone' developed by Intel- Corporation. 
appreciated that alternate embodiments need not be so equipped. 

In one embodiment, the teachings of the present invention which are the responsibility 
of the client system are incorporated in client system 402 in the form of a client bridgeport 
driver: The client bridgeport driver may ti^*^*^^™**^ ■ , 
variety of manners. For example, the client bridgeport driver may be distributed via diskettes 
produced by a bridgeport vendor, or downloaded from a web server of the bridgeport vendor. 
In other embodiments, the teachings of the present invention are incorporated in the browser 
and/or the operating system of client system 402. For ease of understanding, the remaining 
descriptions will be presented in the context of the client bridgeport driver embodiment. 

Except for the presentation of web pages having Push-To-Talk™ options pre- 
associated with the bridgeports of the present invention, web servers 420 and 428 are 
intended to represent a broad category of web servers, including e.g. corporate presence 
servers and government presence servers, known in the art. Any number of high performance 
computer servers may be employed as web servers 420 and 428, e.g. a computer server 
equipped with one or more Pentium® Pro processors from Intel Corp., running Microsoft's 
Windows® NT operating system, or a computer server equipped with one or more SPARC® 

~ x r,f \a nnntain View CA, running Sun's Solaris® operating 

processors from Sun Microsystems ot Mountain v lew, ^ b 

system. 

Similarly, ISP 412 is intended to represent a broad category of Internet service 
providers. An ISP may be a "small" local Intemet access provider, or one of a number of 



■ Note that it is not necessary for the Internet telephony application to explicitly support voice 
cSTJS ^ PS™ hLdsets^ is the case with IPhone and many of the pnor art mternet 

telephony applications. 
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- point of presence*providers:offered.by a "large'llSP.v It is^alsp^andcipated that ISP 412 may- 
be incorporated with an SSP of PSTN 440. Handset 442 is intended to represent a broad 
category of conventional handsets known in the art, including but not limited to desktop 
handsets, cordless handsets, and wireless handsets. No special features are required of 
^handset 4<*2:for,it to:be called and connected to system 402,; 

in accordance with the present invention. As described earlier, handset 442 may also be 
automated/computerized telephony answering equipment. 

Before we proceed to describe bridgeports 462 and 465 in further details, it should be 
noted that one skilled in the art of, e.g., telecommunications, will appreciate that the 
communication system illustrated in Figure 4, is significantly more complex than what is 
depicted. For example, each SSP of PSTN 440 may service thousands of PSTN extensions, 
and there are numerous SSPs, STPs and SCPs in a common PSTN implementation. Internet 
450 includes well over several hundred thousands of networks. Together, PSTN 440 and 
Internet 450 interconnects millions of client computers and web servers. Nonetheless, Figure 
4 does capture a number of the more relevant components of a communication system 
necessary to illustrate the interrelationship between client system 402. web server 428, 
bridgeports 462 and 465, and handset 442, such that one skilled in the art may practice the , 
present invention. Also, while the present invention is being described in the context of client 
system 402 being engaged in data communication with web server 428, as will be readily 
apparent from the description to follow, the present invention may be practiced with any 
"client" computer engaged in data communication. with any "web" or "information" server. 

Figure 5 is a flowchart illustrating the steps followed in establishing synchronized 
browsing according to one embodiment of the present invention. Initially, client system 416 
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acting as an agent system pre-registers itself with predetermined ones of the community of , 
bridgeport(s) and establishes synchronization logical connections, step 505. The registration 
registers the agent system to become a synchronization partner to a client system who places 
a voice call to its associated telephone handset. This pre-registration occurs whenever the 
user of the agent system is ready 'to Ifc a syhcWd^ 

bridgeports could be any set of known bridgeports, such as the bridgeports owned by the 
corporation the agent works for. The bridgeport then waits for a request to place a voice call 

to the associated handset, step 510. 

At some point in time after the agent system has pre-registered. the bridgeport driver 
of a client system sends a voice call to the page bridgeport, step 515. The voice call request 
processing includes the synchronization with the agent system associated with the selected 
telephone handset. This voice call/synchronization request can be initiated in any of a wide 
variety of manners. In one embodiment, the voice call/synchronization request is initiated as 
a result of the selection of a Push-To-Talk™ option present by the web server as described 
earlier. In the illustrated embodiment, the selection of a Push-To-Talk™ option results in a 
Push-To-Talk™ event being posted to a page bridgeport. The page bridgeport is the 
bridgeport to which the Push-To-Talk™ option is pre-associated. In response, the page - 
bridgeport identifies itself to the client system and launches the client bridgeport driver. In 
one embodiment, in addition to initiating the voice caiysynchronization request, the client 
bridgeport driver further launches a new browser instance to monitor its URLs. " 

Upon receiving the voice call/synchronization request, the page bridgeport selects a . . 
bridgeport that will be used to place the voice call and facilitate the synchronization, step 520. 
The selected bridgeport is referred to as the changeover bridgeport. In one embodiment, this 
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identification process involves soliciting information from various potential changeover.., 
bridgeports and determining which to use based on the solicited information. A discussion of 
automatic placement and facilitation of a telephone call to a PSTN extension from a 
networked client computer is disclosed in copending U.S. Patent Application No. <insert 
application serial number>, docket no: 002784.P003, filed contemporaneously with - the (i < , ^ , 
present application, entitled, "Method and Apparatus for Establishing a Voice Call to a PSTN 
Extension for a Networked Client Computer" , which is hereby fully incorporated by 
reference- 
Once the page bridgeport identifies the changeover bridgeport that will be used, the 
page bridgeport registers the voice call/synchronization request with the changeover 
bridgeport, step 525. This registration identifies to the changeover bridgeport that it will be 
handling a voice call as well as facilitating synchronized browsing and allows the changeover 
bridgeport to reserve resources for the call and the synchronization. As part of the 
registration process, the changeover bridgeport returns an indication to the page bridgeport 
that the voice call/synchronized browsing has been successfully registered with the 
changeover bridgeport. 

The page bridgeport then identifies the changeover bridgeport to the client system, 
step 530. This information includes the Internet address of the changeover bridgeport, 
thereby allowing the client bridgeport driver to place a packet based phone call from the 
client system to the changeover bridgeport as well as establishing the above described 
synchronization connection between the client system and the changeover bridgeport, step 
535. 




I 



voice caUvs^ 
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... In summary; when used in conjunction. wjthautom_atic^placement : of a voice call from 
a client system to a telephone handset associated with an.agent system. Ae present invention 
allows a user of a client system to jointly browse web pages with an agent and at the same 
time be talking to the agent without having to provide or even have knowledge of the address 
•: bfthe.agerit system ; w the phone^number of the agent's telephone handset^. ^y^ -,. 

It is to be appreciated, however, that the synchronized browsing of the present 
invention can occur without an accompanying voice call. It will be understood by those 
skilled in the art that steps analogous to those discussed above with reference to Figure 5 can 
be performed without the voice call to provide a synchronized browsing session. 

Turning now to Figures 6 and 7, two block diagrams illustrating the hardware and 
software elements of an exemplary computer server 600 suitable to be employed as a 
bridgeport are depicted. As illustrated, exemplary computer server 600 is comprised of 
multiple processors 602a - 602n and memory subsystem 608 coupled to processor bus 604 as 
depicted. Additionally, computer server 600 is comprised of a second bus 610, a third bus 
612 and a fourth bus 614. In one embodiment, buses 612 and 614 are Peripheral Component 
Interconnect (PCI) buses, while bus 610 is an Industry Standard Architecture (ISA) bus. PCI 
buses 612 and 614 are bridged by bus bridge 616, and bridged to ISA bus 610 and processor ^ 
bus 604 by I/O controller 606. Coupled to PCI bus 612 are network interface 618 and display 
interface 620, which in turn is coupled to display 622. Coupled to PCI bus 614 is computer 
telephony interface (CTT) 624, PSTN interface 626 and SS7 Interface 628. Coupled to ISA 
bus 610 are hard disk interface" 630, which in turn is coupled.to a hard drive 632. . . . 
Additionally, coupled to ISA bus 610. keyboard and cursor control device 634, which in turn 
is coupled keyboard 636 and cursor control device 638. 
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CTI interface 624 provides the necessary, hardware to interface exemplary computer 
server 600 to telephony equipment, such as private branch exchange (PBX) equipment. 
PSTN interface 626 provides the necessary hardware to interface exemplary computer server 
600 to a plurality of PSTN communication lines (e.g., Tl, El or POTS), wherein the actual 
" humW of PSTN communication lines interfaced wiU be implementation dependent. ; ... 
Additionally, PSTN- interface 626 provides advanced DSP-based voice, dual-tone multiple 
frequency (DTMF) and call progress functionality, which allows for downloadable DSP 
protocol and voice processing algorithms, thereby providing CODEC support locally on the 
interface. Examples of supported codecs include the Global System for Mobile 
Communications (GSM) codec and the ITU-T G.723.1 protocol codecs, the specification for 
which are commonly available from the GSM consortium and the International 
Telecommunications Union, respectively. Similarly, SS7 interface 628 provides the 
hardware necessary to interface exemplary computer server 600 with PSTN trunk lines (e.g., 
ISDN) supporting the out-of-band communication protocol (e.g., SS7)) used between PSTN 
network elements (i.e., SSP-SSP, SSP-STP, STP-SCP, etc.). In one embodiment, PSTN 
interface 626 is preferably an AG-T1™ (for U.S. implementations, while an AG-El may be 
seamlessly substituted for European implementations), while SS7 interface 628 is preferably, 
the TX3000™, both of which, along with their accompanying software drivers, are 
manufactured by and commonly available from Natural MicroSystems of Natick, 
Massachusetts. Otherwise, all other elements, processors 602a - 602n, memory system 608 
• and so forth perform their conventional functions known in the. art. Insofar as their -- 
constitutions are generally well known to those skilled in the art, they need not be further 
described. 
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From a software perspecw software..elements„of exemplary 

computer server 600. In particular, exemplary computer server 600 is shown comprising an 
application layer consisting of a Bridgeport Management Driver 702, Hop-Off™ driver 704, 
and other drivers 706. Hop-Off™ is a trademark of eFusion™, Inc. of Beaverton, Oregon. 
Hop-OffP 1 driver 704, supported by Mfnagement M 7 0 $>-^—: t ~- : 

abstracted service layer 708, and synchronization driver 742 implement the method steps of 
Figures 2, 3 and 5 that are the responsibility of the community of bridgeports (i.e., 
bridgeports 462, and 465 of Figure 4). 

The Service Abstraction Layer (SAL) 708 is shown comprising SS7 services 710, CTI 
Services 711, Management Services 712, Connection Services 714, Streaming Services 716, 
and Data Services 718. The protocol/service layer is shown comprising Telephony 
Application Programming Interface (TAPI) 720, Telephony Connection Protocol 722, PSTN 
Data Interface 724, CODEC 726, Real Time (Streaming) Protocol 728, and HTTP server 734. 
Also shown in this "layer" are configuration management data 719 maintained by 
management service 712, and codec services 726 employed by streaming services 716. The 
driver layer is shown comprising SS7 driver 727, CTI driver 729, PSTN driver 730 and 
socket service 732. Data and control information are exchanged between these elements in 
the fashion depicted. 

Within the context of the present invention, one purpose of SAL 708 is to provide an 
Application Programming Interface (API) for all the available bridgeport and related services 
in exemplary computer server 600. The. API abstracts out the. actual, modules used for _ 
providing services such as connection establishment (714), streaming and data exchange 
services (716 and 718). Additionally, SAL 708 provides the common operation tools such as 



t I ■! PCT/US98/04887 

WO 98/41004 1 ^™ 

21 



^n^eminCsmnsuc.m^gcmen., sttte management and the necessary interface ■ 
between the plug-in services (i.e., drivers in the driver layer). SAL 708 is also responsible for 
loading and unloading the appropriate drivers as appropriate. 

Connection service 714 includes a connection establishment and tear-down 
■■ji^*^****^**-*™ ,4 °- AddWonally. forte illus M «d 
embodiment connection service 714 employs connection and compatibility services which 
facilitate integration between communication equipment that support industry aandards. 
thereby allowing a variety of communication equipment manufactured by different vendors to 
be benefited from the present invention. Connection services 714 include, in particular, 
services for supporting standard vide, telephony, such as ITU-T's H.323 video telephony, 
and standard data communication, such as ITU-T's T.120 data communication protocol. 
Examples of the connection establishment and tear-down mechanisms supported by 
connection service layer 714 include opening and starting PSTN pom, caU control, DTMF 
collection, and tone generation, to name but a few. 

Streaming service 716 is responsible for interfacing with the components that provide 
the real-time streaming fcncnonaiity for the multimedia data. Once the connection has been 
established befcveenthe connection points (i.e., PSTO, H.323, etc.), streaming service 716 . 
will take over the management and steaming of data between the two connected parties, tmtil 
the connection is terminated. Codec service 726 facilitates the above described compression 
and transmission of inbound call signaU from handset 142 as well as decompression and 
transmission ofoutbound call signals from client computer 102. .. ... 

Data service 718 is responsible for providing non real-time peer to peer (i.e., 
computer-computer, messaging and data exchange between exemplary computer server 600 
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and other Internet an'd;perhaps PSTN biased" applications; .^Sending messages to exemplary _ 
computer server end-points (i.e., other similarly equipped bridgeports on the Internet) o; other 
servers within the PSTN is accomplished via data service 718. 

CTI services 71 1 service all communications and automatic call distribution (ACD) 
necessary for-Pnyate Branch' Exch^ all - 

out of band communications with STPs and/or SCPs of PSTN 140. 

PSTN driver 730 is equipped to accommodate particularized PSTN interfaces 626, 
whereas CTI driver 729 is equipped to support particularized ACD and PBX equipment. 
Similarly, SS7 driver 727 is equipped to support particularized SS7 interface 628. 

Web server 740 is equipped to provide web service with the Internet. In one 
embodiment, web server 740 is a web server developed by Microsoft Corporation of 
Redmond, Washington. In the illustrated embodiment, synchronization driver 742 
implements the synchronized information browsing at the bridgeport. Synchronization driver 
742 maintains a record of which client systems are participants in which synchronization 
sessions. When a particular client system sends a new identifier to the bridgeport, the client 
system identifies itself as well as the URL which is to be synchronized. Synchronization 
driver 742 identifies which synchronization session the client system is a participant in, and % 
forwards the passed URL to all the participants of that session. 

In one embodiment, the portions of the method and apparatus for synchronizing 
information browsing among multiple systems discussed above which are implemented at the 
host bridgeport are implemented as a series of software routines which are synchronization 
driver 742 of Figure 7. These software routines comprise a plurality or series of instructions 
to be executed by a processors) in a hardware system, such as processors 602a - 602b of 
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storag edevice622. T^insuucUons.ecopiedftoms.o^dev.cce^in.om^ 
subsysKm 60S -4 then accessed and executed by one or 0,0,0 proems) 602a - 602b. In 

^tobeappreciamh^ ' ■ 

^etyofprog— .anguages. maUemateembodim ent,*epresen,inventio» is 

implemented in discrete hardware or firmware. For exampie, an appiication specie . 

present invention. 

,„ several of me discussions above, the neiwo* environment is described as inciuding 
W eof»e,wo*environrne„ , and is no, Umited to «n E used wi* U,e interne, Bv wav o f 

Intranet. 

, n ,he discussions above, reference is made ,o p.acin 5 a pacite, based phone ca„ from 

d ,ec 1 ie»,s y s,em,oabHd g epor,.w h icbin W m is converted into a PSTN voice caiitoa 

1. j-^o«t e thp P<5TN voice call can be placed tQ 
handset at the agen, system. In altenuoe embodunents, me PSTN 

an Interne, teiephony application executing on me agen, systems insUad. 

„ shouid be need that although me discussions above describe me transmit of 

^er any type of information identifier between muhiple systems. 

It sh ou,d aiso be noted ma, although the discussions above describe me synchrony 
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-invention. For example/ the ligenilsystem coiild^' 1 conference" additional synchronization 
participants in any of a wide variety of manners. By way of another example, a client system 
could "conference" in additional participants in any of a wide variety of manners, such as by 



selecting additional Push-To-Talk™ options provided by the web server, such as "talk to 
sales representative" ; " talk to financing spebTalist"v" tak : tbtechnic*al support" talk to*' f : " 
customer service", etc., any combination of which can be selected by the user. The 
synchronized connection of any additional participants is performed in the same manner as 
discussed above. 

It is to be appreciated that any hardware system equipped with the client aspect of the 
present invention can initiate the synchronized connection between two or more hardware 
systems. 

It is also to be appreciated that although some of the above discussions describe both 
synchronized browsing with information identifiers and a voice connection between systems, 
synchronized browsing does not require a voice connection. 

Thus, the present invention provides a method and apparatus for synchronizing 
information browsing among multiple systems. An identifier of information requested by a 
particular hardware system is advantageously forwarded to other hardware systems which are " 
part of a synchronization partnership, thereby allowing each agent in the synchronization 
partnership to obtain the requested information from its source. Additionally, in one 
embodiment, a voice telephone connection is advantageously established between the users of 
the hardware systems in the synchronization partnership, thereby advantageously allowing 
voice communication while the users are jointly browsing the pages and servers of the 
network. 
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Whereas many alterations and modifications of the present-invention will be ... , 
mprehended by a person skilled in the art after having read the foregoing description, it is 
to be understood that the particular embodiments shown and described by way of illustration 
are in no way intended to be considered limiting. References to details of particular 
embodiments ar6 not intended to limitthe scope ofthe- claims. . > ; . - > ■■ ■• . -.- ; - 
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. . . _ — - -CLAIMS : - • 



What is claimed is: 



1 ' : r- A 7 method of synchronizing a*plurality of hardware. systems in a. network environment, . 
the method comprising the steps of: 

(a) receiving an identifier of requested data from a first hardware system of the 
plurality of hardware systems; and 

(b) transmitting the identifier to a second hardware system of the plurality of 
hardware systems in order to enable the second hardware system to retrieve the requested 
data. 

2. The method of claim 1 , wherein the receiving step (a) comprises the step of receiving 
a world wide web page Uniform Resource Locator (URL) from the first hardware system. 

3. The method of claim 1, wherein the network environment includes the Internet. 

4. The method of claim 1 , further comprising the steps of: 

facilitating establishing a voice telephone connection between the first hardware 
system and the second hardware system while the first hardware system and the second 
hardware system are still enabled to receive requested data. 
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5. " ' The method of claim 1, further comprising the step of maintaining a registration 
database which identifies each hardware system in a synchronized connection. 



6. The method of claim 1, further comprising the step of transmitting the identifier to 
one or more additional hardware^systerns of me plurahty of hardware systern^ .■ 
enable each of the one or more additional hardware systems to retrieve the requested data. 

7. A method of synchronizing data at a plurality of hardware systems coupled to a 
network, the method comprising the steps of: 

(a) receiving an identifier of requested data; 

(b) retrieving the requested data from a server coupled to the network which 

includes the requested data; and 

(c) sending the identifier to each other system of the plurality of systems to enable 

each other system to retrieve the requested data. 

8. The method of claim 1, wherein the receiving step (a) comprises the step of receiving 
the identifier from another system of the plurality of systems which is browsing the network/ 

9. The method of claim 7, further comprising the step of establishing a voice connection 
with another system of the plurality of systems while still coupled to the network and able to 
receive requested data from the server. 
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10. A method-of synchronizing a plurality Vofchardware. systems coupled to a network, the 
method comprising the steps of: 

(a) a first system of the plurality of hardware systems receiving an identifier of 
requested data from a second system of the plurality of hardware systems; and 

„ (h) : : the first systenf ofthejplui^ accessing a 

web server identified by the identifier. 

1 1 . The method of claim 1 0, wherein the identifier comprises a Uniform Resource 
Locator (URL). 

12. An apparatus comprising: 

an interface to provide a coupling to a network; and 

control logic, coupled to the interface, operative to receive an identifier of requested 
data from a first hardware system of a plurality of hardware systems via the interface and also 
operative to transmit the identifier to a second hardware system of the plurality of hardware 
systems via the interface in order to enable the second hardware system to retrieve the 
requested data. 

13. The apparatus of claim 12, wherein the network includes the Internet. 

14. The apparatus of claim 12, further comprising a driver to facilitate establishing and 
maintaining a voice telephone connection between the first hardware system and the second 
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hardware system while the first hardware system and the second hardware system are still . • , 
enabled to receive requested data. 

15. The apparatus of claim 12, wherein the control logic is further operative to transmit 
the identifier to one or more additional hardware systems of the plurality of hardware systems 
in order to enable each of the one or more additional hardware systems to retrieve the 

requested data. 

16. A computer-readable medium having stored thereon a plurality of instructions for 
synchronizing a plurality of hardware systems in a network environment, the plurality of 
instructions designed to be executed by a processor and to implement a function to: 

receive an identifier of requested data from a first hardware system of the plurality of 

hardware systems; and 

transmit the identifier to a second hardware system of the plurality of hardware 
systems in order to enable the second hardware system to retrieve the requested data. 

17. The computer-readable medium of claim 16, wherein the plurality of instructions are 
further designed to implement a function to facilitate establishing a voice telephone 
connection between the first hardware system and the second hardware system while the first 
hardware system and the second hardware system are still enabled to receive requested data. 
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1 8. The computer-readable medium of claim 16, -wherein the, plurality of instructions are 
further designed to implement a function to maintain a registration database which identifies 
each hardware system in a synchronized session. 

19. The computer-readable medium of claim 16, wherein the plurality of instructions are 
further designed to implement a function to transmit the identifier to one or more additional 
hardware systems of the plurality of hardware systems in order to enable each of the one or 
more additional hardware systems to retrieve the requested data. 

20. A computer-readable medium having stored thereon a plurality of instructions for 
synchronizing data at a plurality of hardware systems coupled to a network, the plurality of 
instructions designed to be executed by a processor and to implement a function to: 

receive an identifier of requested data; 

retrieve the requested data from a server coupled to the network which includes the 
requested data; and 

send the identifier to each other system of the plurality of systems to enable each other 
system to retrieve the requested data. 

21 . The computer-readable medium of claim 20, wherein the plurality of instructions 
designed to implement the function to receive the identifier comprise a plurality of 
instructions designed to receive the identifier from another system of the plurality of systems 
which is browsing the network. 



r. 
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22. The computer-readable medium of claim 20, wherein the plurality of instructions are 
further designed to facilitate establishing a voice connection with another system of the 
plurality of systems while still coupled to the network and able to receive requested data from 



the server. 



23. The computer- 
Uniform Resource Locator (URL) 



readable medium of claim 20, wherein the identifier comprises a 




SUBSTITUTE SHEET (RULE 26) 



r. 



, PCT/US98/04887 

frO 98/41004 



2/6 



BROWSER RECEIVES PAGE 
REQUEST (NEW URL) 



BROWSER OBTAINS REQUESTED 
PAGE FROM WEB SERVER 



^10 



2.05 



MONITOR FUNCTION FORWARDS 
IDENTIFIER OF REQUESTED PAGE 

(NEW URL) TO OTHER 
SYNCHRONIZATION CONNECTION 
PARTICIPANTS VIA BRIDGEPORT 



FIG. 2 



MONITOR FUNCTION RECEIVES 
IDENTIFIER OF REQUESTED PAGE 
(NEW URL) FROM BRIDGEPORT 



3.05 



■STUFF" IDENTIFIER (NEW URL) 
INTO BROWSER 



3.10 



BROWSER OBTAINS REQUESTED 
PAGE FROM WEB SERVER 



3.15 



FIG. 3 



SUBSTITUTE SHEET (RULE 26) 



WO 98/41004 



3/6 




FIG. 4 



SUBSTITUTE SHEET (RULE 26) 



WO 98/41004 



PCT/OS98/04887 



4/6 




SUBSTITUTE SHEET (RULE 26) 



WO 98/41004 



|PCJI7US98/04887 



5/6 




SUBSTITUTE SHEET (RULE 26) 



PCT/US98/04887 



6/6 




~N 

00 

o 



SUBSTITUTE SHEET (RULE 26) 



INTERNATIONAL SEARCH 



a. 

iTcEPORT IntcmaiionaWpp 



lication No. 
PCT/US98/04S87 



A. CLASSIFICATION OF SUBJECT MATTER ^ 

IPC(6) :Please Scc'Extra^Shefct — -■ 

US CL :Please See Extra Sheet. 
According to International Patent Classification (IPC) or to both national classification and IPC 



B. FIELDS SEARCHED 



Minimum documentation searched (classification system followed by classification symbols) 
U.S. : 379/90.01, 93.01, 93.05, 93.09, 100.15, 100.16; 370/352, 353, 380, 392, 396, 401, 404, 427, 435, 450, 465, 485. 



Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched 



Electronic data base consulted during the international search (name of data base and, where practicable, search terms used) 
APS 



C. DOCUMENTS CONSIDERED TO BE RELEVANT 



Category* 


Citation of document, with indication, where appropriate, of the relevant passages 


Relevant to claim No. 


X 


US 5,608,446 A (CARR ET AL.) 04 MARCH 1997, Col. 16, line 
1 through Col. 17, line 62. 


1-3, 5-8, 10-13, 
15-16, 18-21, 23 


X 
Y 


US 5,526,353 A (HENLEY ET AL.) 11 June 1996, Col. 5, lines 5- 
21 and Col. 12, lines 6-27. 


1-3, 5-8, 10-13, 
15-16, 18-21, 23 




4, 9, 14, 17, 22 


Y 


US 4,771,425 A (BARAN ET AL.) 13 SEPTEMBER 1988, Col. 2, 
lines 34-46 and Figure 1. 


4, 9, 14, 17, 22 



X Further documents are listed in the continuation of Box C. [^] Sec patent family annex. 



* Special categories of cited documents: 

'A* documentdefinmg the general state of the art which t» not considered 

to be of particular relevance 

'E" earlier document published on or after the mterttatkxtal filing dale 

*L" document which may throw doubts on priority claim(s) or which a 

cited to —fKK* the publication date of another citation or other 
special reason (as specified) 

'O* document ref errin g to an oral disclosure, use, exhibition or other 

"P* document published prior to the international filing date but bter than 



later document published after the international filing date or priority 
date and not m conflict with the application but cited to understand the 
principle or theory undertyiag the invention 

document of particular relevance; the claimed invention cannot be 
considered novel or cannot be considered to involve an inventive step 
when the document is taken alone 

document of particular relevance; the claimed invention cannot be 
considered to involve an inventive step when the document is 
combined with one or more other such documents, such combination 
being obvious to a person skilled in the art 

document member of the same patent family 



Date of the actual completion of the international search 
15 JUNE 1998 


Date of mailing of the international search report 

2 5 AUG 1998 f 


Name and mailing address of the ISA/US 
Commissioner of Patents and Trademarks 

Box per 

Washington, D.C. 20231 
Facsimile No. (703) 305-3230 


Autifbrized officer / | 

4d&ANHOOSAIN // /j?fU- 
Telephone No. (703) 305-4012 ' ^ 


/ \ 



Form PCT/ISA/210 (second sheet)(July 1992)* 



( 

INTERNATIONAL SEARCH REPORT 



InSffiational application No. 
PCT/US98/04887 



C (Continuation). DOCUMENTS CONSIDERED TO BE RELEVANT 



Category* 



Citation of document, with indication, where appropriate, of the relevant passages 



Relevant to claim No. 



A 



US 5,583,920 A (WHEELER, JR.) 10 DECEMBER 1996, 
Figures 3-4. 

US 5,696,760 A (HARDIN ET AL.) 09 DECEMBER 1997, Col. 
2, lines 15-37. 



1,7, 10, 12, 16, 
20. 

1-6 



Form PCT/ISA/210 (continuation of second sheet)(July 1992)* 



INTERNATIONAL SEARCTT REPORT 



REPORT Hntoroat^a^ 



IntcrnatidnaT application No. 
PCT/US98/04887 



A. CLASSIHCATIONOF SUBJECTF.MATTER: l*- ; .\^ v , ff ■ * . ,. 

IPC (6): 

H04M 7/10, 11/00; H04Q 11/04; H04J 1/00, 3/02, 3/16, 3/17; H04L 12/28, 12/50, 12/66, 12/403. 

A. CLASSIFICATION OF SUBJECT MATTER: 
US CL : 

379/90.01, 93.01, 93.05, 93.09, 100.15, 100.16; 370/352, 353, 380, 392, 396, 401, 404, 427, 435, 450, 465, 485. 



Form PCT/ISA/210 (extra shcct)(July 1992)* 



CORRECTED 
VERSION* 



PCX 



WORLD INTELLECTUAL PROPERTY ORGANIZATION 
International Bureau 





H04M 7/10, 11/00, H04Q 11/04, H04J 
1/00, H01J 3/02, H04J 3/16, 3/17, H04L 
12/28 . 12/50, 12/66, 12/403 

(21) International Application Number: PCT/US98/04887 

(22) International Filing Date: 12 March 1998 (12.03.98) 



(30) Priority Data: 
08/818.741 



14 March 1997 (14.03.97) 



US 



(71) Applicant (for all designated States except US): EFUSION, 
INC. [US/US]; 15236 N.W. Greenbrier Parkway. Beaverton, 
OR 97006 (US). 

(72) Inventors; and w • u 
(75) Inventors/Applicants (for US only): MIRASHRAFI, Mojtaba 

[US/US]; 15007 N.W. Germantown Road, Portland, OR 
97231 (US). BUONDONNO, Michael. F. [US/US]; 16772 
S.W. Nafus Lane. Beaverton, OR 97007 (US). ELLIOTT, 
John, D. [US/US]; 8427 N.W. Skyline Boulevard, Portland. 
OR 97229 (US). KEELER, Kenneth, L. [US/US]; 17013 
NW. Johnson Road. Hillsboro, OR 97124 (US). PIRKL, 
Keith A. [US/US]; 1000 W. 43rd, Vancouver. WA 98660 
(US)/ SIMON, Al, J. [US/US]; 967 N.W. First Place, 
Hillsboro, OR 97124 (US). TAYLOR. George, L. [US/US]; 
10965 S.W. 78th Avenue, Tigaid, OR 97223 (US). ZUBER. 
Mark, D. [US/US]; 17919 N.W. Cambray, Beaverton, OR 
97006 (US). 



(74) Agents: AUYEUNG, Al et al.; Blakely, Sokoloff, Taylor & 
Zafman. 7th floor, 12400 Wilshire Boulevard. Los Angeles, 
CA 90025-1026 (US). 



(81) Designated States: AL. AM. AT. AT (Utility model), AU, AZ, 

model) DE. DE (Utility model), DK, DK (Utility model), 
EE EE (Utility model). ES, FI, FI (Utility model), GB, GE, 
GH, GM. GW, HU, ID, IL, IS, JP, KE. KG, KP, KR, KZ, 
LC LK, LR. LS. LT. LU, LV, MD, MG, MK, MN, MW, 
MX NO, NZ, PL, PT, RO, RU, SD, SE, SG, SI. SK. SK 
SiS modS), SU TJ, TM, TR, TT, UA, UG, US, UZ, 
VN, YU, ZW, ARIPO patent (GH, GM, KE, LS, MW, SD, 
SZ,' UG,' ZW), Eurasian patent (AM, AZ, BY, KG. KZ, 
MD RU TJ, TM), European patent (AT, BE, CH, DE, DK, 
ES FI, FR. GB, GR, IE, IT, LU, MC, NL, PT, SE), OAPI 
patent (BF, BJ, CF, CG, CI, CM. GA, GN, ML, MR, NE, 
SN, TO, TG). 



Published 

With international search report 

Before the expiration of the time limit for amending the 
claims and to be republished in the event of the receipt of 
amendments. 




100 



NETWORK 
SERVER 



CLIENT SYSTEM 


105 i 




m 






NETWORK 
SERVER 

109 





106 






BRIDGEPORT 


10ft 



CLIENT SYSTEM 
104 



(57) Abstract 

,n accordance with a method and appa^ (,00) ^^^S^gTS TOX-TS SwT« Sm 
bridgepon system (.03) receives ^^^ t ^JZ t oZl o^JSStoZvc systems (104). Each of these one 
(102) and automatically transmits the identifier of the requestea Mtato one or m provided in these hardware systems 

or more additional hardware systems then retrieves the identified data, thereby keeping the data oemg proviaco 

in synchronization. 



♦(Referred to in PCT Gazette No. 08/1999, Section H) 



FOR THE PURPOSES OF INFORMATION ONLY 
Codes used to identify States party to the PCT on the front pages of pamphlets publishing international applications under the PCT. 



AL 


Albania 


ES 


Spain 


LS 


Lesotho 


SI 


Slovenia 


AM 


Armenia 


Fl 


Finland 


LT 


Lithuania 


SK 


Slovakia 


AT 


Austria 


FR 


France 


LU 


Luxembourg 


SN 


Senegal 


AU 


Australia 


GA 


Gabon 


LV 


Latvia 


sz 


Swaziland 


AZ 


Azerbaijan 


GB 


United Kingdom 


MC 


Monaco 


TD 


Chad 


BA 


Bosnia and Herzegovina 


GE 


Georgia 


MD 


Republic of Moldova 


TG 


Togo 


BB 


Barbados 


GH 


Ghana 


MG 


Madagascar 


TJ 


Tajikistan 


BE 


Belgium 


GN 


Guinea 


MK 


The former Yugoslav 


TM 


Turkmenistan 


BF 


Burkina Faso 


GR 


. Greece , 




Republic of Macedonia 


TR 


Turkey 


BG 


Bulgaria 


HU 


Hungary 


ML 


Mali 


TT 


Trinidad and Tobago 


BJ 


Benin 


IE 


Ireland 


MN 


Mongolia 


UA 


Ukraine 


BR 


Brazil 


IL 


Israel 


MR 


Mauritania 


UG 


Uganda 


BY 


Belarus . . 


.IS 


Iceland 


MW 


Malawi 


US - 


United States of America 


CA 


Canada 


IT 


Italy 


MX 


Mexico 


uz 


Uzbekistan 


CF 


Centra! African Republic 


JP 


Japan 


NE 


Niger 


VN 


Viet Nam 


CG 


Congo 


KE 


Kenya 


NL 


Netherlands 


YU 


Yugoslavia 


CH 


Switzerland 


KG 


Kyrgyzstan 


NO 


Norway 


zw 


Zimbabwe 


CI 


Cote d*Ivoire 


KP 


Democratic People's 


NZ 


New Zealand 






CM 


Cameroon 




Republic of Korea 


PL 


Poland 






CN 


China 


KR 


Republic of Korea 


PT 


Portugal 






CU 


Cuba 


KZ 


Kazakstan 


RO 


Romania 






CZ 


Czech Republic 


LC 


Saint Lucia 


RU 


Russian Federation 






DE 


Germany 


LI 


Liechtenstein 


SD 


Sudan 






DK 


Denmark 


LK 


Sri Lanka 


SE 


Sweden 






EE 


Estonia 


LR 


Liberia 


SG 


Singapore 







i ( A PCT/US98/04887 

WO 98/41004 v 



WrHOD AND APPARATUS FOR SYNCHRONIZING INFORMATION 
METHOD AND r APPAKA MULJIpLE SYSTEMS 



RAr^r.ROUN " ™ t»f Invention 

1. Field of the Invention 

The present invention relates to the field of ttlecornmumcations and, in particular, to a 
method and apparatus for synchronic information browsing in a nenvork environment. 



2. Rackground Information 

As computer technology has advanced the use of networks has continually increased. 
A network refers to a system which can couple together two or more computer systems such 
.ha, the computer systems can communicate with one another. One current nawork which 

i ;o tu^ internet which is a global network allowing 
has recently gained widespread popularity is the Internet, wnicn e 

individuals throughout the world to communicate with one another. 

Communication over the Interne, is typically between two computer systems referred 
■ as a client system and a host system. The host system (also referred to as a web server) is . 
me content provider. In other words, content (also referred to as information or data) is 
provided by the host system to the Cent system. Host systems often store a large amount of 
. content, with the specific content to be provided to a particular cHen, system being dependent 
on the requests) of the client system. 

One currently popular use of the Internet is to provide corporate information or 
content delivery to individual users. Various companies connect host systems to the Internet 
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and make information re^ and/or>services,-available 
to anyone using a client system. Given that many individuals are already accessing host 
systems to obtain more information about company products and services, it would be 
beneficial to provide a way to enhance an individual's ability to purchase and/or inquire about 
products and/or information he or she discovers on the host system. For example, it would be 
useful to provide a way for a sales agent of a corporation using one computer system to 
actively assist in the browsing and/or purchasing of products by an individual using a client 
system to access the corporation's host system. 

As will be described in more detail below, the present invention provides a method 
and apparatus for synchronizing network browsing among multiple systems which achieves 
these and other desired results which will be apparent to those skilled in the art from the 
description that follows. 

Summary of the Invention 

A method and apparatus for synchronizing information browsing among multiple 
systems is described herein. In accordance with the present invention, a bridgeport system 
receives identifiers for data requests received in a first hardware system and automatically 
transmits the identifier of the requested data to one or more additional hardware systems. 
Each of these one or more additional hardware systems then retrieves the identified data, 
thereby keeping the data being provided in these hardware systems in synchronization. 

. According to oneembodiment, the present invention also facilitates a- voice telephone 
connection to be established between the first hardware system and a telephone set associated 
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with a synchronization partner hardware system while the first hardware system and the 
additional hardware systems are still enabled to receive requested da* synchronously. 



Rpiff DESCPtPTION OF TH F DRAWINGS 

The present invention will be described by way of exemplary embodiments, but not 
Hmitations, illustrated in the accompanying drawings in which like references denote similar 

elements, and in which: 

Figure 1 is a block diagram of a network environment illustrating synchronized 
information browsing between multiple systems according to one embodiment of the present 

invention; 

Figure 2 is a flowchart illustrating the steps for requesting data from a network server 
according to one embodiment of the present invention; 

Figure 3 is a flowchart illustrating the steps followed by a synchronization participant 
in receivmg data in a synchronized manner according to one embodiment of the present 

invention; 

Figure 4 is a block diagram illustrating an exemplary communication system such as . 
may be used with one embodiment of the present invention; 

Figure 5 is a flowchart illustrating the steps followed in establishing synchronized 
browsing according to one embodiment of the present invention; 

Figure 6 is a block diagram illustrating the hardware elements of an exemplary 

computer server according to one embodiment of the present invention; and 
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Figure 7 is a block cliagram illustrating the-software eleraents. of an exemplary 
computer server according to one embodiment of the present invention. 

Detailed Description 
;•: ° \' ;;.•/ ^:r}^.^;-^?>- ^ ^k r :~*v.*.VH - . . ^ ;'" -* 

In the following description, for purposes of explanation, specific numbers, materials 
and configurations are set forth in order to provide a thorough understanding of the present 
invention. However, it will be apparent to one skilled in the art that the present invention 
may be practiced without the specific details. In other instances, well known features are 
omitted or simplified in order not to obscure the present invention. Furthermore, for ease of 
understanding, certain method steps are delineated as separate steps, however, these 
separately delineated steps should not be construed as necessarily order dependent in their 
performance. 

Some portions of the detailed descriptions which follow are presented in terms of 
algorithms and symbolic representations of operations on data bits within a computer 
memory. These algorithmic descriptions and representations are the means used by those 
skilled in the data processing arts to most effectively convey the substance of their work to . 
others skilled in the art. An algorithm is here, and generally, conceived to be a self-consistent 
sequence of steps leading to a desired result. The steps are those requiring physical 
manipulations of physical quantities. Usually, though not necessarily, these quantities take 
the form of electrical or magnetic signals capable of being stored, transferred, combined, 
compared, and otherwise manipulated. It has proven convenient at times, principally for 
reasons of common usage, to refer to these signals as bits, values, elements, symbols, 
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characters, terms, numbers! or the UK I. should be borne in mind, however, tha, all of these . 
and similar terms are to be associated with the appropriate physical quantities and are merely 
convenient labeis applied to these quantities. Un!.ss specified,, stated otherwise as apparent 
from the following discussions, it is appreciated that throughout the present invention, 
discussions uriiizing terms such as ^cessing- or "computing- or "calculating" or 
■defining" or "displaying" or the like, refer to the action and processes of a computer 
system, or similar eiectronic computing device, mat maniputetes and transforms date 
represented as physical (electronic) quantities within the computer system's registers and 
memories into outer dam similarly represented as physical quantities within the computer 
system memones or registers or other such information storage, transmission or display 
devices. 

Figure 1 isablock diagram of a network environment illustrating synchronized 
information browsing between multiple systems according to one embodiment of the present 
invention. Network environment 100 includes client systems 102 and 104. a network ,50, 
network servers 108 and 109, and a bridgeport ,03, coupled together as shown. 

Client systems 102 and 104 aided by bridgeport 103 of the present invention are 
engaged in synchronized browsing of the information avaUable from network servers 108 and 
m . Logical connexions for exchanging infotmation identifiers axe established between 
each of client systems 102 and 104 and bridgeport 103 using communications links ,05, ,06, 
,07, and network ,50. Uese bgical connections *» an information identifier ,„ be passed 
from one of the systems to the other via bridgeport 103 whenever the •'current" information 
identifier changes on one of the system, ,n the illustrated embodiment, whenever client 
system ,02 initiates access for a new page of information from one of the servers 108 or 109, 
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client system 102 also sends the identifier of the-new.page.toithe.bridgeport 103, which in 
turn forwards the identifier to client system 1 04. Client system 1 04 in turn accesses the new 
page as well, thereby keeping the client systems synchronized. Similarly, identifiers for new 
pages of information accessed by client system 104 are forwarded to client system 102, 
resulting in client system^ 104. .. v . . 

Network 150 can be any of a wide variety of conventional networks, including the 
Internet or an Intranet. In one embodiment, network 150 supports the Hypertext 
Transmission Protocol (HTTP) and communicates with client systems 102 and 104, network 
servers 108 and 109, and bridgeport 103 using HTTP connections. 

Network servers 108 and 109 store the content being provided to hardware systems 
such as client systems 1 02 and 1 04. In one embodiment, this content is one or more 
HyperText Markup Language (HTML)-compatible web pages which can be browsed as part 
of the world wide web, and the information identifiers are uniform resource locators (URLs). 

Client systems 1 02 and 1 04 are intended to represent a broad range of hardware 
systems which can be coupled to network 150. In the illustrated embodiment, client systems 
102 and 104 execute web browser software complemented with URL monitoring functions. 
The web browser software allows the user of client systems 102 and 104 to retrieve and view 
the content stored at network servers 108 and 109. The URL monitoring functions ensure 
that the web browser software stays in synchronization with each other. 

Bridgeport 1 03 facilitates information identifier exchanges between client system 1 02 
and client system 104-so-that systems 102 and -104 are synchronized to provide the same 
content. In one embodiment, bridgeport 103 maintains a database of current synchronized 
systems. 
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It is to be appreciated that additional components can be added TO network ^ 
environment 100, components can be removed from network environment 100, and 
components of network environment 100 can be combined. By way of example, network 
environment 1 00 may include multiple additional client systems or bridgepom coupled to 
network 150, or only a single nerwork server, otbridgeppr, 103 could be combined with . 

either a network server or a client system. 

Figure 2 is a flowchart illustrating the steps for requesting data from a network server 
according to one embodiment of the present invention. The browser at the client system 
r eceivesanewinfonnationidentinerfromtheuser.ste P 205. In the illustrated embodiment, 
this new information identifier is a new URL identifying a new web page. It is to be 
appreciated that this new information identifier can be input by a user in any of a wide variety. 

u a- ~t Jnnnt (e c tvoine) or selection of a link on a page being viewed by 
of manners, such as direct input (e.g., typing; 

the user (e.g., a hypertext link). 

Upon receipt of the information identifier, the browser requests the new page from the 
identified web server, placing the URL onto network 150, step 210. In due course, the 
browser receives the requested page in a conventional manner. Simultaneously, the URL 
monitoring function, detecting the new URL in the browser, forwards the URL of the . 
requested page to the bridgeport, which in turn forwards the URL to the other 
synchronization participants connected to the same bridgepori, step 2.5. Thus, whenever the 
user of the client system requests content from a different page, the URL of that different 
page is forwarded ,o the outer synchronization participants, thereby allowing each of mem to 
renieve the page from the web server and synchronizing all participants to the same page, b 
one embodiment, the browser was iaunched by the URL monitoring function. Additionally, 
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it is to be appreciate that because # each^synchrpnization participant is responsible for 
retrieving the page from the web server, the page will not be displayed at exactly the same 
time to all synchronization participants. However, it will be displayed at approximately the 
same time. 

. It shouldjbe noted that a,race condition can. occur^at^e bridgeport by multiple 
synchronization participants sending URLs to the bridgeport at approximately the same time. 
The bridgeport forwards URLs received from synchronization participants to the other 
synchronization participants in the order that the URLs are received. Thus, the race condition 
is resolved by the last URL received at the bridgeport indicating the content to which the 
synchronization participants will be synchronized. 

It should also be noted that different systems may cache content from web servers 
differently. This caching may be done, for example, either locally by the hardware system 
itself or externally by a proxy. Thus, situations may arise where the hardware system 
retrieves the content from the cache rather than by actually accessing the web server again to 
retrieve the content. 

It should also be noted that the bridgeport can support multiple concurrent 
synchronization sessions with different participants in each session. In one implementation, 
the bridgeport maintains a record of each participant in each synchronization session it is 
handling. Additionally, the bridgeport also maintains a record of which URLs, if any, are 
waiting to be forwarded to which participants at any given moment. 

Figure 3 is a flowchart illustrating the steps followed by a synchronization participant 
in receiving data in a synchronized manner according to one embodiment of the present 
invention. The monitor function of a synchronization participant receives an information 
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^^^^^^^^ 

i • « the "stuffed" URL onto network 150, step 315. Indue 
from the identified web server, placing the stuffed 

-™mt receives the requested page from the web server, 
course, the synchronization parUdpant receives th 

keepingthes^^^ 

In the discussions above, reierenw; 

i. -,w;fter<! can be used within the spirit 
an URL.How=v«, i . i stob=app re cia« d U>a,o^,dcnuf, S r S «nb 

.nmnared to transferring the object data from one 
ontheparticipantsandthebndgeascomparedtotrans 

• • t Thusthepresentinventionachievessynchromzationina 
participant to another participant. Thus, the pres 

. ich makes it possible for the bridgeport to synchronize a 
much more efficient manner, which makes p 

large number participants. 

, u h.nd.et associated with the other system. While 
call from one of the systems to a telephone handset associ 

• Mlb edescnbedinthecontextoftMs e xemplarycommunicaUon 
the present invention will be descnoea 

„ • tio nstofollow,thoseskilledintheartwilUpprec,atethatthe 
system, based on the descriptions to folio , 

r ted to this embodiment, and may be also practiced with an 
present invention is not limited to this emo 
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Intranet (in lieu of the Internet). In one implementation, client system 402, web server 428, 
client system 416, and bridgeport 465 of Figure 4 are client system 102, network server 109, 
client system 104, and bridgeport 103 of Figure 1, respectively. Handset 442 is associated 
with client system 416. 

• • For ^ e illustrated embod|rnent, client system 402 incorporated with the teachings of 
the present invention, while in data communication with a web server, e.g. web server 428, 
through PSTN 440 and Internet 450, is presented with a Push-To-Talk™ option by the web 
server 428. Push-To-Talk is a trademark of eFusion™, Inc. of Beaverton, Oregon. When 
client system 402 selects the Push-To-Talk™ option, bridgeport 462 of the present invention 
automatically determines the PSTN extension of telephone handset 442 as the appropriate 
destination PSTN extension, as well as an appropriate one of the community of bridgeports 
462 and 465 to place the voice call to the PSTN extension and facilitate the voice call 
between the user of client system 402 and the user of telephone handset 442. The Push-To- 
Talk™ option is pre-associated with bridgeport 462 by web server 428. and the determination 
of the destination PSTN extension by bridgeport 462 is made in accordance with one or more 
attributes of web server 428, such as the identity of web server 428. and optionally, one or 
more attributes of client system 402, such as the zip code of the area in which client system 
402 is located. 

Client system 402, web servers 420 and 428, bridgeports 462 and 465, and handset 
442 are communicatively coupled to each other by way of PSTN 440 and Internet 450 as 
shown, More specifically, client system 402 is coupled to Internet 450 by way of an Internet 
service provider (ISP) 412. Client system 402 is coupled to ISP 4 1 2 through PSTN extension 
404, communication line 406 and PSTN 440. In other words, for the illustrated embodiment, 
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^ane^Kco—us^ane.wo* e ^ Mupled 

^„e W o*connec,ion 4,0. A— 1 — 

' ' ; U 41 6 u^inc direct connection 418. 

Web servers 420 and 428 are coup 

„ u ^ers 420 and 428 may also be coupled to PSTN 44 
4 30.Mthou g hnotillustrated, W ebservers420 5Q 

~ a am of the present invention are coupiea 
SUnH*,^— d465 ° ftheP ^^socoupledtoPST^O 

'^toPSr.440 
. ,=„„ Un es 463 and 466^^*^^442,5 

through communication toes 

- p<!TN extension 443'and coromonication lint 444. 
teough PSTN e«=ns,on ^ semce 

Communication l,„es406,4, 5 and444mavs>tnp,,b=P 

. • Hnesalthougho.hertvpesofcotnm.ini cation toes may be used. 
(POTS) —cation -» 6 toKgraKd service d i 8 ital 

k aSDNHine wh cre as in *e case of —canon hne 4,5, .« 

(1 ^ k ,. ne In ^ case of —cation line 444, it ma, be a 

Mb ps)oranE,(2.0488Mbps)trunkl.ne.lnthec 

wireless cellular connection. 

. _ „ f Se rvice Switching Points (SSP), sign 
PST N440includesanumberofServic pcTN 

„ • . ,SCP1 coupled to each other (not shown). PSTN 
. Points(STP), and Service Contro, Points (SCP) ^ ^ 

,• AAA is couoled to a "local bbf,w»»»- 
extension^tnroughconun—Une^iscop 3, 

v! "local" PSTN extensions, including e.g. PSTN exte 
coupled to a number of other ^ 

_„cqp In addition, tne ioc«u 
• », oi« served by the same Sbf. in du 

ISP 412 is a local ISP serve Each of the "remote" 

^.soc.tedSTP.wbichintu.niscoup.edtoothet^oteSSP, 
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handset 442 is a W handset served by a "remote" SSP. As is wel, known in the art, 
Internet 450 includes a number of networks interconnected by routers, interconnecting the 
various client computers, web servers and bridgeports together. It is to be appreciated that 
Internet 450 may be a private . .. r - . • .; , 

Except for the incorporated teachings of the present invention for synchronizing 
information browsing among multiple systems, client system 402 is intended to represent a 
broad category of computer systems known in the art An example of such a computer 
system is a desktop computer system equipped with a high performance microprocessor, such 
as the Pentium® processor manufactured by Intel Corporation of Santa Clara, CA or the 
Alpha® processor manufactured by Digital Equipment Corporation of Manard.-MA; a 
communication interface for sending and receiving various data packets (including audio data 
packets) in accordance with certain standard communication protocol, such as a V.42bis 
compliant modem or an Ethernet adapter card; a windows-based operating system including 
internetworking communication services providing support for Transmission Control 
Protocol/Internet Protocol (TCP/IP) (and other internet Communion Suae protocols) and 
socket services, such as Windows™ 95 developed by Microsoft Corporation of Redmond, ' 
WA; and a web communications tool such as Navigator, developed by Netscape 
Communications of Mountain View, CA. 

In the illustrated embodiment, client system 402 is also equipped with a number of 
audio input and output peripherals/interfaces for inputting, digitizing and compressing 
outbound audio, and for decompressing and rendering inbound audio, and an Internet 
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However, it . 

appecia^d that ornate embodiments need „o« b= so equipped. . 

• . . . ... . ' . . . ma j. available to client system 402 in a.wide : 

toer The client Bridgeport dnver may be made avatlam 

^ormanners^orexamp^eclientb^eportdrivermaybed— viadis^ 
produ cedbyab ri d g epor,,endor,ordo W ,,aded & omawebsen,ero ffl ,ebHd g « P or,vendor. 

v „f ,he oresent invention are incorporated in the browser 
In other embodiments, the teachings of the present in 

Am For ease of understanding, the remaining 
and/or the operating system of client system 402. For ease 

E.cep, for the presentation of web pages having Push-To-TalK™ options pre- 
Elated withthebridgeportsofthe present— , web servers 420 and 42S are 
^ndedtorepresentabroad category of webservers, including., corporate presence 

;„ .heart Any number of high performance 
servers and government presence servers, known in the art. Any 
com p Ul erserversmaybeemp,oyedaswebservers420and4 2 8,e.,acompuier server 

cprvfer eauipped with one or more SPARC®. 
Windows® NT operating system, or a computer server eqmpp 

• vim PA running Sun's Solaris® operating 
processors from Sun Microsystems of Mountam V>ew, CA, runru g 

system. 

S i milar,y,.SP4nisin,ended K represen,abr M dca te gor,of.n K rne,se,,ce 

calls with PSTN handsets, as is the case witn irn 
telephony applications. 
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-point of presence providers offered by a^ n lafge' nl ISPrIt isalso anticipated that ISP 412 may 
be incorporated with an SSP of PSTN 440. Handset 442 is intended to represent a broad . 
category of conventional handsets known in the art, including but not limited to desktop 
handsets, cordless handsets, and wireless handsets. No special features are required of 
handset 442 for it to Be called arid connected to Internet telephony enabled client system 402, : 
in accordance with the present invention. As described earlier, handset 442 may also be 
automated/computerized telephony answering equipment. 

Before we proceed to describe bridgeports 462 and 465 in further details, it should be 
noted that one skilled in the art of e.g., telecommunications, will appreciate that the 
communication system illustrated in Figure 4, is significantly more complex than what is 
depicted. For example, each SSP of PSTN 440 may service thousands of PSTN extensions, 
and there are numerous SSPs, STPs and SCPs in a common PSTN implementation. Internet 
450 includes well over several hundred thousands of networks. Together, PSTN 440 and 
Internet 450 interconnects millions of client computers and web servers. Nonetheless, Figure 
4 does capture a number of the more relevant components of a communication system 
necessary to illustrate the interrelationship between client system 402. web server 428, 
bridgeports 462 and 465, and handset 442, such that one skilled in the art may practice the * 
present invention. Also, while the present invention is being described in the context of client 
system 402 being engaged in data communication with web server 428, as will be readily 
apparent from the description to follow, the present invention may be practiced with any 
"client" computer engaged in data communication with any " web" or "information' 1 server. 

Figure 5 is a flowchart illustrating the steps followed in establishing synchronized 
browsing according to one embodiment of the present invention. Initially, client system 416 
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acting as an agent system pre-registers itself with predetenuined ones of the community of 
bridgeport(s) and establishes synchronization logical connections, step 505. The registration 
registers the agent system to become a synchronization partner to a client system who places 
a voice call to its associated telephone handset. This pre-registration occurs whenever the 
user of the agent system is ready to be a synchronization- partner. The predetermined , : , 
bridgeports could be any set of known bridgeports, such as the bridgeports owned by the 
corporation the agent works for. The bridgeport then waits for a request to place a voice call 

to the associated handset, step 510. 

A. some point in time after the agent system has pr=-,egistered. the bridgeport driver 
of a client system sends a voice can to the page bridgeport, step 51 5. The voice cail retn.es, 
passing includes the synchronize with the age., system associated with the sele«=d 
te,epho„e handset. This voice call/synchronization request can be initiated in any of a wide 
variety of manner, In one embodiment the voice call/synchronization request is initiated as 
a result of the seiection of a Push-To-Talk™ option present by die web server as described 
earlier. ,n the illustrated embodiment the selection of a Push-To-Talk™ option results in a 
Push-To-Talk™ even, being posted to a page bridgeport. The page bridgeport is the 
bridgeport to which the Push-To-Talk™ option is pre-associated. In response, the page - 
bridgeport identifies itself to the client system and hunches the client bridgeport driver. In 
one embodiment in addition to initiating the voice ca^synchronization request the client 

bridgeport driver further launches a new browser instance to monitor its URLs. 

Upon receiving the voice call/synchronization request the page bridgeport selects a 

bridgeport that will be used to place the voice call and faciihate the synchronization, step 520. 

The sdected bridgeport is referred ,0 as the changeover bridgepori. In one embodiment this 
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identification process IrivolVes'sdliciting information from various potential changeover 
bridgeports and determining which to use based on^the solicited information. A discussion of 
automatic placement and facilitation of a telephone call to a PSTN extension from a 
networked client computer is disclosed in copending U.S. Patent Application No. <insert 
application serial. number>, docket no. 002784.P003, filed contemporaneously with the 
present application, entitled, "Method and Apparatus for Establishing a Voice Call to a PSTN 
Extension for a Networked Client Computer" , which is hereby fully incorporated by 
reference. 

Once the page bridgeport identifies the changeover bridgeport that will be used, the 
page bridgeport registers the voice call/synchronization request with the changeover 
bridgeport, step 525. This registration identifies to the changeover bridgeport that it will be 
handling a voice call as well as facilitating synchronized browsing and allows the changeover 
bridgeport to reserve resources for the call and the synchronization. As part of the 
registration process, the changeover bridgeport returns an indication to the page bridgeport 
that the voice call/synchronized browsing has been successfully registered with the 
changeover bridgeport. 

The page bridgeport then identifies the changeover bridgeport to the client system, % 
step 530. This information includes the Internet address of the changeover bridgeport, 
thereby allowing the client bridgeport driver to place a packet based phone call from the 
client system to the changeover bridgeport as well as establishing the above described 
synchronization conhe'ctidn-between the client system and the changeover bridgeport, step 
535. 
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Tnecha.geoverb^ " 
the PSTN and bridges the twocalls, as well as bridges the synchronization participants for 

• ♦ un Thus a voice connection between the client system and 
synchronization browsing, step 540. Thus, a 

u ™a hrowsins between the client system and the 
the associated handset as well as synchronized browsing 

agent system are established. * ' 

In the illustrated embodiment, where HTTP connections are employed, the ^ 

• j- n.,/.. everv minute) sending "keep alive" 
connections are maintained by penodically (e.g., every mm 

• i ^ i n the svnehronization. This allows each client 
messages to each of the systems involved in the syndrom 

system to keep its connection ,o the changeover bridgeport active. 

^terminated in any of a wide variety of manners, such asby one side hanging up the 
phone. Atermina, ion a. one side causes me present invenuon a, « side to send a 

"terminate" message to the changeover bridgeport. 

U shouid be note, tha, although me Cien, system establishes a voice connection as 
we ,,assvnchrom K dbro W si„g»i,hachan 6 eov=rb„d g epor,u,ec,ie I „sys«m,sU,Ub,e,o 

• .„ the Internet for browsing. Thus, the client system is able 
establish other HTTP connections to the Internet 

Hshouldalsobeno.dmataimoughtheagentsys.emisdescHbedaspre-regis^g 

' u -^nArtro in alternate embodiments, rather 
with one or more predetermined changeover bndgeport(s), 

• - , ■ . . " t _ mav reei ster with the changeover bridgeport after the 

than pre-registering, the agent system may register 

voice call is received from the changeover bridgeport. 
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In summary, when used in conjunquon wi^-automatic placement of a voice call from 
a client system to a telephone handset associated with an agent system, the present invention 
allows a user of a client system to jointly browse web pages with an agent and at the same 
time be talking to the agent without having to provide or even have knowledge of the address 
• .of the agent system or the . , , T 

It is to be appreciated, however, that the synchronized browsing of the present 
invention can occur without an accompanying voice call. It will be understood by those 
skilled in the art that steps analogous to those discussed above with reference to Figure 5 can 
be performed without the voice call to provide a synchronized browsing session. 

Turning how to Figures 6 and 7, two block diagrams illustrating the hardware and 
software elements of an exemplary computer server 600 suitable to be employed as a 
bridgeport are depicted. As illustrated, exemplary computer server 600 is comprised of 
multiple processors 602a - 602n and memory subsystem 608 coupled to processor bus 604 as 
depicted. Additionally, computer server 600 is comprised of a second bus 610, a third bus 
612 and a fourth bus 614. In one embodiment, buses 612 and 614 are Peripheral Component 
Interconnect (PCI) buses, while bus 610 is an Industry Standard Architecture (ISA) bus. PCI 
buses 612 and 614 are bridged by bus bridge 616, and bridged to ISA bus 610 and processor ^ 
bus 604 by I/O controller 606. Coupled to PCI bus 612 are network interface 618 and display 
interface 620, which in turn is coupled to display 622. Coupled to PCI bus 614 is computer 
telephony interface (CTI) 624, PSTN interface 626 and SS7 Interface 628, Coupled to ISA 
bus 6 1 Q are hard disk interface 630, which in* turn is coupled to.a. hard drive 632. 
Additionally, coupled to ISA bus 610. keyboard and cursor control device 634, which in turn 
is coupled keyboard 636 and cursor control device 638. 
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.w^^ e «arv hardware to interface exemplary computer 
CTI interface 624 provides the necessary naro 

, „,ch as private branch exchange (PBX) equipment, 
server 600 to telephony equipment, such as private 

„„, Ws , rdware to interface exemplary computer server 
PSTN interface 626 provides the necessary hardware 

. ,• /„ „ Ti pi or POTS), wherein the actual 
600 to a plurality of PSTN communication lines (e.g., Tl. El 

number of PSTN communication lines interfaced will 

„ (D TM F )a nd c, 1 pro^«o n ali,,wh i c h a 11 owsf 0t do^ 1 .pSP 

ttt T T G 723 1 protocol codecs, the specification for 
Communications (GSM) codec and the ITU-T G.723.1 p 

L , c .^n*M consortium and the International 
which are commonly available from the GSM consorn 

• T inion respectively. Similarly, SS7 interface 628 provides the 
Telecommunications Union, respectively . 

. ^mnnter server 600 with PSTN trunk lines (e.g., 
hardware necessary to interface exemplary computer server 

♦ ^\ (f> o SS7Y> used between PSTN 
ISDN) supporting the out-of-band communication protocol (e.g., SS7» 

/■ SSP SSP-STP, STP-SCP, etc.). In one embodiment, PSTN 

network elements (i.e., SSP-SSF, b&r air, 

, W nn AG Tl™ (for U.S. implementations, while an AG-El may be 
interface 626 is preferably an AG- 1 1 u 

• .\ SS7 interface 628 is preferably . 
seamiessly substituted for European implementations), whtl. 

fce TO00O™, both of which, aiong with their accompanying software drivers, are 
n.anufacW by and common., avaiUbie from 1W MicroSysiems of Nan* 

weU town to mose skilled in fte ait, they need not be tather 
constitutions are generally well Known 

described. 
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From a software perspectiverFigiire 7- illustrates the software elements of exemplary 
computer server 600. In particular, exemplary computer server 600 is shovvn comprising an 
application layer consisting of a Bridgeport Management Driver 702, Hop-Off™ driver 704, 
and other drivers 706. Hop-Off™ is a trademark of eFusion™, Inc. of Beaverton, Oregon. 
/Hop-Off™.. driver/704, Supported by drivers 706, 

abstracted service layer 708, and synchronization driver 742 implement the method steps of 
Figures 2, 3 and 5 that are the responsibility of the community of bridgeports (i.e., 
bridgeports 462, and 465 of Figure 4). 

The Service Abstraction Layer (SAL) 708 is shown comprising SS7 services 710, CTI 
Services 71 1, Management Services 712, Connection Services 714, Streaming Services 716, 
and Data Services 718. The protocol/service layer is shown comprising Telephony 
Application Programming Interface (TAPI) 720, Telephony Connection Protocol 722, PSTN 
Data Interface 724, CODEC 726, Real Time (Streaming) Protocol 728, and HTTP server 734. 
Also shown in this "layer" are configuration management data 719 maintained by 
management service 712, and codec services 726 employed by streaming services 716. The 
driver layer is shown comprising SS7 driver 727, CTI driver 729, PSTN driver 730 and 
socket service 732. Data and control information are exchanged between these elements in - 
the fashion depicted. 

Within the context of the present invention, one purpose of SAL 708 is to provide an 
Application Programming interface (API) for all the available bridgeport and related services 
in exemplary computer server 600. The API abstracts out the actual modules used for 
providing services such as connection establishment (714), streaming and data exchange 
services (716 and 718). Additionally, SAL 708 provides the common operation tools such as 
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• ct a t^ manaeement and the necessary, interface 
queue management, statistics management, state manageme ... 

• a. driver laver) SAL 708 is also responsible for 
between the plug-in services (i.e., dnvers m the dnver layer). 

ioading and unloading the appropriate drivers as appropriate. 

Connection serv.ce 714 includes a connection establishment and tear^ 

. .. „,k»pcTN 140 Additionally, for me jHustrated 
mechanism facilitating the interconnecoonto the PSTN : 140. A . 

embodiment,— serviced employs — and compatibility serviced. 

^byallov.ngavarietyofcommuni — — - — **»" — — 
^^efl^from^present— . Section serv,ces 7.4 include, in particular, 

u oo tti 1 T'<5 T 120 data communication protocol, 
and standard data communication, such as ITU-T s T.12U 

♦ Moment and tear-down mechanisms supported by 
Examples of the connection establishment and tear 

j ^rtina P«?TN ports, call control, DTMF 
connection service layer 714 include operung and starung PSTN po 

collection, and tone generation, to name but a few. 

Streaming service 7,6 is responsible for interfacing with the components that provide 
fcereai-timestreaming to ction,.ty for the multimedia data. Once the connection has been 

• (\ p PSTN H 323, etc.), streaming service 716 ^ 
established between the connection points (i.e., PSTN, H.JZ 

t „nd streaming of data between the two connected parties, until 
will take over the management and streaming 01 oa 

• ated Codec service 726 facilitates the above described compression 

the connection is terminated. Codec service 

. , r. u an A*rt 142 as well as decompression and 
and transmission of inbound call signals from handset 142 as w 

^mission of outbound call signals from client computer^. 

Data service 71 8 is response for providing non real-time peer to peer (,e„ 
.mputer-computer.messagingandda.exchangebe.eene.emplary computer server 600 
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and otherjnternet -and ^perhaps- PSTN based.applications.r^Sending.messages to exemplary . . 
computer server end-points (i.e., other similarly equipped bridgeports on the Internet) or other 
servers within the PSTN is accomplished via data service 718. 

CTI services 71 1 service all communications and automatic call distribution (ACD) 
necessary for Private Branch Exchzuige(PBX) based •--systems**. SS 7 services 71Q.,seryice all . 
out of band communications with STPs and/or SCPs of PSTN 140. 

PSTN driver 730 is equipped to accommodate particularized PSTN interfaces 626, 
whereas CTI driver 729 is equipped to support particularized ACD and PBX equipment. 
Similarly, SS7 driver 727 is equipped to support particularized SS7 interface 628. 

Web server 740 is equipped to provide web service with the Internet. In one 
embodiment, web server 740 is a web server developed by Microsoft Corporation of 
Redmond, Washington. In the illustrated embodiment, synchronization driver 742 
implements the synchronized information browsing at the bridgeport. Synchronization driver 
742 maintains a record of which client systems are participants in which synchronization 
sessions. When a particular client system sends a new identifier to the bridgeport, the client 
system identifies itself as well as the URL which is to be synchronized. Synchronization 
driver 742 identifies which synchronization session the client system is a participant in, and % 
forwards the passed URL to all the participants of that session. 

In one embodiment, the portions of the method and apparatus for synchronizing 
information browsing among multiple systems discussed above which are implemented at the 
host bridgeport are implemented as a series of software routines which are synchronization 
driver 742 of Figure 7. These software routines comprise a plurality or series of instructions 
to be executed by a processors) in a hardware system, such as processors 602a - 602b of 
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Figure 6. Initially, the series of instructions are stored on a storage device, such as mass, 
storage device 622. The instructions are copied from storage device 622 into memory 
subsystem 608 and then accessed and executed by one or more processors) 602a - 602b. In 
one implementation, these software routines are written in the C++ programming language. 
: It is to be appreciated, however, 'that these routines may be implemented in any of a wide. .. 
variety of programming languages. In alternate embodiments, the present invention is 
implemented in discrete hardware or firmware. For example, an application specific 
integrated circuit (ASIC) could be programmed with the above described functions of the 
present invention. 

In several of the discussions above, the network environment is described as including 
the Internet. It is to be appreciated, however, that the present invention can be used with any 
type of network environment and is not limited to being used with the Internet. By way of 
example, the present invention could also be used within a local area network (LAN) or an 
Intranet. 

In the discussions above, reference is made to placing a packet based phone call from 
the client system to a bridgeport, which in turn is converted into a PSTN voice call to a 
handset at the agent system. In alternate embodiments, the PSTN voice call can be placed to 
an Internet telephony application executing on the agent systems instead. 

It should be noted that although the discussions above describe the transmitting of 
identifiers such as URLs between multiple systems, the present invention can be used to 
transfer any type of information identifier between multiple systems. 

It should also be noted that although the discussions above describe the synchronized 
connection of two systems, any number of systems can be synchronized using the present 
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invention. For example; the agent system .could " conference" , -in additional, synchronization 
participants in any of a wide variety of manners. By way of another example, a client system 
could "conference" in additional participants in any of a wide variety of manners, such as by 
selecting additional Push-To-Talk™ options provided by the web server, such as "talk to 
sales representative", "talk to financing specialist"; . 
customer service" , etc., any combination of which can be selected by the user. The 
synchronized connection of any additional participants is performed in the same manner as 
discussed above. 

It is to be appreciated that any hardware system equipped with the client aspect of the 
present invention can initiate the synchronized connection between two or more hardware 
systems. 

It is also to be appreciated that although some of the above discussions describe both 
synchronized browsing with information identifiers and a voice connection between systems, 
synchronized browsing does not require a voice connection. 

Thus, the present invention provides a method and apparatus for synchronizing 
information browsing among multiple systems. An identifier of information requested by a 
particular hardware system is advantageously forwarded to other hardware systems which are 
part of a synchronization partnership, thereby allowing each agent in the synchronization 
partnership to obtain the requested information from its source. Additionally, in one 
embodiment, a voice telephone connection is advantageously established between the users of 
the hardware systems in the synchronization partnership, thereby advantageously allowing 
voice communication while the users are jointly browsing the pages and servers of the 
network. 
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Whereas many alterations and modifications of the present invention will be 
comprehended by a person skilled in the art after having read the foregoing description, it is 
t0 be understood that the particular embodiments shown and described by way of illustration 
are in no way intended to be considered limiting. References to details of particular 
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; • — * »«• CLAIMS . .„ , t . . .. 

What is claimed is: 

1. : A method of sjrccfronia^^ in k a network environment, 
the method comprising the steps of: 

(a) receiving an identifier of requested data from a first hardware system of the 
plurality of hardware systems; and 

(b) transmitting the identifier to a second hardware system of the plurality of 
hardware systems in order to enable the second hardware system to retrieve the requested 
data. 

2. The method of claim 1 , wherein the receiving step (a) comprises the step of receiving 
a world wide web page Uniform Resource Locator (URL) from the first hardware system. 

3. The method of claim 1, wherein the network environment includes the Internet. 

4. The method of claim 1 , further comprising the steps of: 

facilitating establishing a voice telephone connection between the first hardware 
system and the second hardware system while the first hardware system and the second 
hardware system are still enabled to receive requested data. 
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5 . The method of claim 1, further comprising the step of maintaining a registration 
database which identifies each hardware system in a synchronized connection. 



The methodof claim l,further comprising the step oftransmitting the identifier to 
m ore additional hardware systerns of me plurality of h^dware systems in order to 

additional hardware systems to retrieve the requested data. 



6. 

o ne or 

enable each of the one or more 



7 . A method of synchronizing data at a plurality of hardware systems coupled to a 
network, the method comprising the steps of: 

(a) receiving an identifier of requested data; 

, , . r rnm _ --ver counted to the network which 

(b) retrieving the requested data from a server coupiea 

includes the requested data; and 

(c) sending the identifier » -* <*» ^ ° { ** * " 
each other system to retrieve the requested data. 

, The method of Cain, 7, wherein** receiving step (a) comprises the step of receiving 
me identifier from another system of the pmrality of systems which is browsing the network.. 

* * ctpn nf establishing a voice connection 
9. The method of claim 7, further comprising the step of estabiismng 

> ^u\\f> ctill couoled to the network and able to 

with another system of the plurality of systems while sUll coupiea 

receive requested data from the server. 
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10. A method of synchronizing a plurality of hardware, systems coupled to a network, the 
method comprising the steps of: 

(a) a first system of the plurality of hardware systems receiving an identifier of 
requested data from a second system of the plurality of hardware systems; and 

(b) the firstrsystemof the plurality ,of hardware systems automatically accessing a 
web server identified by the identifier. 



1 1 . The method of claim 1 0, wherein the identifier comprises a Uniform Resource 
Locator (URL). 

12. An apparatus comprising: 

an interface to provide a coupling to a network; and 

control logic, coupled to the interface, operative to receive an identifier of requested 
data from a first hardware system of a plurality of hardware systems via the interface and also 
operative to transmit the identifier to a second hardware system of the plurality of hardware 
systems via the interface in order to enable the second hardware system to retrieve the 
requested data. 

13. The apparatus of claim 12, wherein the network includes the Internet. 

14. The apparatus of claim 12. further comprising a driver to facilitate establishing and 
maintaining a voice telephone connection between the first hardware system and the second 
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hardware system while the first hardware system and the second hardware system are still 
enabled to receive requested data. 

15 . The apparatus of claim 12, wherein the control logic is further operative to transmit 
r more additional ha 

: additional hardware systems to retrieve the 



the identifier .0 one or more addition* hardware systems of the piuralityof hard™* sysKms 



in order to enable each of the one or more i 
requested data. 



16 . A eomputer-readable medium having stored thereon a plurality of instructions for 
synchronizing a plurality of hardware sysems in a network environment, the plurality of 
instructions designed to be executed by a processor and ,0 implement a function to: 

receive an i 



. identifier of requested data from a first hardware system of the plurality of 



hardware systems; and 

transmit the identifier to a second hardware system of the plurality of hardware 
systems in order ,0 enable the second hardware system .0 retrieve the request* data. 

,7. The computerize medium of c^^ 

tether designed .0 implement a function ,0 facilitate es*blishing a voice telephone 
connection between the first hardware system and the second hardware system while the firs, 
hardware system and the second hardware system are still enabled to receive requested da*. 
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1 8 . The computer-readable medium of claim 1 6, wherein the plurality of instructions are 
further designed to implement a function to maintain a registration database which identifies 
each hardware system in a synchronized session. 

. 1 9. The computer-readable medium of claim 1 6, wherein the plurality of instructions are 
further designed to implement a function to transmit the identifier to one or more additional 
hardware systems of the plurality of hardware systems in order to enable each of the one or 
more additional hardware systems to retrieve the requested data. 

20. A computer-readable medium having stored thereon a plurality of instructions for 
synchronizing data at a plurality of hardware systems coupled to a network, the plurality of 
instructions designed to be executed by a processor and to implement a function to: 

receive an identifier of requested data; 

retrieve the requested data from a server coupled to the network which includes the 
requested data; and 

send the identifier to each other system of the plurality of systems to enable each other 
system to retrieve the requested data. 

21 . The computer-readable medium of claim 20, wherein the plurality of instructions 
designed to implement the function to receive the identifier comprise a plurality of 
instructions designed to receive the identifier from another system of the plurality of systems 
which is browsing the network. 
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22. T*e computer-readable medium of clan* 20, wherein the plurality of instructions are 
fate designed to facilitate establishing a voice connection with another system of the 

the server. 



». The compmer-readable medium of claim 20, thereto *. ifetfkr composes a 
Uniform Resource Locator (URL). 
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